Use of intracellular H3 messenger RNA as a marker to determine the proliferation pattern of normal and 7,12-dimethylbenz[a]anthracene-transformed hamster oral epithelium.
One of the major goals in cancer research and diagnosis is to identify in a tissue the population of actively dividing cells and their pattern of growth and to differentiate the proliferation patterns of normal and transformed tissues. We now describe a method for determining the proliferation pattern of any tissue (normal, diseased, or transformed), applicable in any mammalian species. This method is based on the fact that the transcription of histone H3 gene in mammalian cells is tightly coupled to DNA synthesis during cellular division. Resting cells or cells that just exited the cell cycle will have no detectable H3 mRNA. The presence of H3 mRNA in a cell is thus a good indicator of its proliferation status. We carried out in situ hybridization of H3 mRNA in hamster oral epithelia exhibiting a variety of altered growth patterns as a consequence of exposure to the chemical carcinogen, 7,12-dimethylbenz[a]anthracene to demonstrate the usefulness of this technique. This application does not require in vitro manipulation of tissues nor does it require the prior administration of a tracer. The proliferation pattern at a single moment in time instead of an accumulated pattern over a period of time is produced. Finally, since the technique of in situ hybridization can be applied to archival tissues, retrospective studies can be done. This application should find usefulness in a wide variety of experimental research settings, particularly cancer research.